Thermeo Quickies(6 points)

Ta) Statc at least 2 equivalent conditions for thermal equilibriom between 2 objects.
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Thk) Calculate the thermal average velocity for a hehom stom at room te mperature. If the
catih’s escape veleeily is abont 11.2 Km/s, why isn’t there much He in our alomesphee?
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Thermo (20 points) One mole of an ideal gas

Fleasc devive the expression for the amount of wotk done daring the isothcrmal
cxpansion of anideal gas from an initial volume V1 1o a final volume V2.(1 0 points)
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Suppose that this gas doubles in volume at T= 300K, how much wotk was done by
the gas? How much heat enetgy was absotbed by the gas? _
(recall N =86.02.x 163 for one mole) (5 potnts cach)
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Statistics and error analysis (10 points each)

1) Suppose you have a uniform distribution of data between 0 and 1.
Cotnpute the average and the sigma of this distribution. In other
words, what is the expectation value of x for the distribution fix)=1
and what is the expectation value of (x—average] for this data in the

interval between O and 17 . .
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2) Suppose you are giving a lecture demonstration with a sitmple pendulum.

If you can only measure the length of the pendulum to 10 centimeters and it is
L5m long, how much error is there in your estimate for the period. Remember
that the period for a simple pendulum is a square root of something and it
involves alength and g and 2pi. (the rest is dimensional analysis] Should you
worry about it for the demonstration? (why? 10 words or less)
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1) The total number of Atomic (H} hydrogen atoms in a room at 273K is 1.34 x 1027 Using the
Maxwell Boltzmann distribution FuB(E) = e~ E/kaT 5pq your knowledge of the number of possible
states in the n=1 and n=2 levels of atomic hydrogen, estimate the number of hydrogen atoms in
&\Doﬁf the first excited state (n=2) of hydrogen. (10 points)
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2) (5410 points)The fermi energy for copper is 7.1 eV. How hot would an idest-m atomiie gas
need to be to have this energy (on average) for a single molecule? Speaking of temperature, how

crazy was the estimate that led to the ultraviolet catastrophe before Plank figured out blackbody
radiation? Start with Plank’s expression and find the high temperature limit for:
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In case you don’t remember, ultraviolet photons are short wavelength photons. What happens
to the intensity of emitted photons at short wavelengths using the expression you derived? If
the expression you derived were true at all temperatures, what would happen if you heated up
something? (20 words or less)
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